Background
Introduction
Pets play an important role in the lives of many people throughout the world, and there is a growing body of research indicating a positive relationship between pet ownership and human health [1] [2] [3] [4] [5] . With more than 60% of households in the U.S. and Australia owning one or more pets [6, 7] , the benefits to individuals of human-animal interactions (HAI) to health have been widely explored. Findings have revealed a number of therapeutic, physiological, psychological and psychosocial benefits to pet owners [8] including decreased blood pressure [9, 10] , reduced risk of heart attacks [11] , improved survival rates [9, 12, 13] , increased physical activity [14] , increased sensory stimulation, emotional support and sense of physical and psychological wellbeing [15] , as well as psychological resilience at times of adversity [16, 17] .
In the literature more broadly, there is now compelling empirical evidence for the importance of social relationships and social support for both physical and mental health and wellbeing. Indeed, a meta-analysis of 148 studies placed the influence of social relationships on mortality risk on a par with well-established risk factors such as smoking and alcohol consumption [5] , concluding that people had a 50 percent higher survival rate if they belonged to a wider social group. Conversely, social isolation and loneliness have been identified as risk factors for poor health [18] .
How then can socially supportive networks be enhanced in a modern fast-paced world that has been observed by some sociologists to precipitate disconnectedness from the people amongst whom we live [19] ? Although there are anecdotal and qualitative research accounts about pets as a 'social lubricant' [20, 21] , this has rarely been investigated empirically. Research into the role of animals in facilitating social interaction among human beings has lagged behind the proliferation of research into other health or therapeutic benefits associated with companion animals [22] . Of the studies undertaken to date, the focus has primarily been on dogs in their capacity as social 'ice-breakers' [20] , with a number reporting dogs were often a conversation trigger between strangers or casual acquaintances [23] [24] [25] . Several experimental studies have reported dog walkers are more likely to experience social contact and conversation than solitary walkers [3, 23, 26] . This conversational ice-breaker role is not limited to dogs, with other experimental studies finding small animals such as turtles and rabbits also precipitating conversation between strangers in a park setting [27] . One rationale put forth by McNicholas and Collis [26] is that the presence of an animal provides people with a neutral and safe conversation starter.
Other evidence suggests pets can precipitate more than just incidental contact or casual conversations with strangers. For instance, in a previously published study undertaken in Perth, Western Australia, 40 .5% of pet owners reported getting to know people in their suburb as a result of their pet [8] . Knowing people within the local community can be an important antidote to isolation and social disconnectedness [28] , regardless of whether or not it deepens into friendships [29] .
Further along the social relatedness continuum, the role of pets in facilitating new friendships has been observed in qualitative studies in Australia [30] and the UK [31] but has been less explored empirically.
While companion animals have been recognised as a source of social support for their owners in the HAI literature [32] , pets may also precipitate human-human interactions that lead to supportive networks [33] . Qualitative data from a previous Perth study suggested relationships facilitated through pets can evolve into a source of social support for some pet owners [21] . By contrast, a UK study by Collis et al. [34] contended that casual interactions facilitated by dogs did not necessarily enhance social networks or social support. These differing findings highlight the importance of distinguishing between the different types of 'social lubrication' that might be precipitated by pets; ranging from incidental greetings exchanged with a stranger, through to getting to know people by face or name, through to people being considered an acquaintance or even a friend. Social support can differ again, and, as articulated by Collis et al. [34] , may not necessarily transpire from casual interactions catalyzed by companion animals.
Fig 1 below presents a conceptual diagram of the main types of pet-facilitated social relatedness identified from the literature considered as part of this study. The inclusion of social support as a potential byproduct of pet ownership is a particularly novel proposition within the domain of HAI research, where social support has been more typically viewed as something owners might derive directly from their companion animal [32] , rather than through people met via their pet.
This mixed methods study collected survey data from four cities (three in the U.S., one in Australia) and was underpinned by four research aims. These aims were to:
• investigate the extent to which pets are identified (unprompted) as one of the ways people got to know other people in their neighborhood;
• explore whether pet ownership facilitates the formation of new friendships (beyond acquaintances);
• investigate whether tangible forms of social support are derived from relationships facilitated through pet ownership; and further, to disaggregate the types of social support pet owners receive from people met through their pet;
• to assess (for the above aims), whether the likelihood of pets facilitating getting to know people, friendships or social support is greater among dog owners, compared with owners of other types of pets.
Differences between cities were also examined for the above aims.
Responses to an openended question provided additional qualitative data on how people got to know others through their pet.
Methods

Study design and sample
This study was originally designed to be undertaken in one city from each of the two countries (Perth, Australia and San Diego, U.S.) with comparable population demographics, climate, coastal geography and similar patterns of residential density, suburbanism and predominant housing type. This was then expanded to select two other U.S. cities (Portland in the northwest, and Nashville in the south-east) that met similar criteria for low-medium residential density (<4390/sq. mile) [35] and moderate climate (mean annual temperature ranges between highs of 63-75 degrees°F, and lows of 45-60°F) [36] . U.S. cities with extremely cold weather were excluded from consideration as weather has the potential to influence people's propensity to be outdoors in their neighborhood, and may impede dog walking for those who own dogs. We were also conscious that patterns of pet ownership and the nature of 'neighborhood' can be influenced by city characteristics such as housing type (e.g. single house versus apartment), density and geographies of residential distribution (e.g. highly concentrated inner city versus outer city or suburbs). Therefore, prior to the final selection of participating cities, population census data from a narrowed set of possible U.S. cities [37] was reviewed and compared to Perth population census data [38] including the proportion of residents living in houses versus townhouses/units or apartments/condominiums. As Perth has limited inner city apartment living, U.S. cities with a high concentration were excluded as high-rise inner city living has implications for pet ownership [39] that may have confounded the study.
The study employed a cross-sectional design entailing telephone surveying of a randomized population sample from each of the four cities during their respective autumn/early winter months. In Perth, Australia this fell between April and June 2012 and for the U.S. cities this fell between September and December 2012.
As this study was part of a larger study on social capital [40] , the sample size of 630 respondents per city was calculated a priori to provide the study with a minimum of 80% power to detect a two-unit difference in mean social capital scale scores and between pet and non-pet owners; and, for pet owners, to be able to detect a minimum two-unit difference on social capital scores between dog and non-dog owners. A two-sample t-test for Mean Difference was used. The calculations were based on our previously published study [8] and used the most recently available pet ownership data for Australia [41] and the U.S. [42] .
The study was granted ethics approval by the Human Research Ethics Committee of The University of Western Australia. Being a telephone survey, all potential participants were read the scripted participant information, and verbal consent was obtained prior to the survey commencing.
The final sample comprised 2692 respondents (San Diego n = 690; Nashville n = 664; Portland n = 634; Perth n = 704).
Data collection
The survey was conducted using Computer Assisted Telephone Interviewing (CATI). In both countries, the survey was undertaken by an independent research agency with expertise in telephone based population surveys. Protocols were developed by the research team to ensure standardization of administration and data collection methods in all four cities. Quota specifications were used to ensure the sample contained a cross-section of sex, age group, and neighborhood socio-economic status which was representative of the wider population. To be eligible, participants had to be aged 18 years and to have lived in their neighborhood for at least one year. An overall response rate of 47.34% was achieved.
Measures
The survey incorporated or adapted items from previous studies where possible, with modifications and new items informed by the literature review. Item wording, source and reliability are described below.
Getting to know people in neighborhood. All respondents (pet and non-pet owners) were asked, "Have you got to know people in this neighborhood that you didn't know before you lived here?" A previously published paper reported the good-excellent test/re-test reliability of this item, with a kappa value within the 0.6-0.8 range [8] , and percent agreement of 89% [43] . Those who answered "yes" were then asked "How have you got to know these people?" The telephone interviewers were trained to code the unprompted responses into the following 12 categories; being neighbors, children's school, children (other than school), sport, clubs, church, pets, walking my/a dog, met in street or park, local shops, community event and through other friends. Those who gave a response that did not fit one of these categories were coded as 'other' and their responses documented verbatim.
Pet ownership. All respondents were asked "Do you own a pet?" followed by "How many, if any, of the following pets do you have?" and categorized into; dog, cat, bird, fish and other. These items were originally adapted from McHarg et al. [44] and the reliability established and reported by Wood et al. [8] . Respondents who reported owning a dog were also asked if they walked their dog using an item with previously demonstrated reliability [45] . This item was included to enable us to empirically test a hypothesis derived from the literature regarding dogs and dog walking as significant precipitants of meeting people in the neighborhood.
Getting to know people in the neighborhood through pets. Pet owners were asked "Have you got to know people in your neighborhood as a result of your pet? (for example, through walking your pet or talking to your neighbors about your pet)" this item was also adapted originally from McHarg et al. [44] and used in Wood et al. [8] .
Respondents who reported owning a pet were asked if they had got to know people in their neighborhood as a result of their pet, and then, if they answered "yes", they were asked "Can you tell me a bit more about how you got to know people through your pet?" These open-ended responses were recorded verbatim.
Friendship formation facilitated through pets. Pet owners who indicated they had met people in their neighborhood as a result of their pet, were also asked "Do you regard any of the people you have met through your pet as a friend (more than just an acquaintance)?" (yes/no). This item was developed specifically for this study.
Social support received by pet owners from people met through their pet/s. Pet owners were asked whether they had received different types of social support from people they met through their pet, with the items discriminating between the four major types of social support described by House [46] and advocated in the research of Israel [47] and Young [48] . Based on House and Israel's definitions and examples of the four types of social support, pet owners were asked, "Have you met anyone through your pet who you could:
• talk with about something that was worrying you such as a work or family issue (emotional support);
• ask for information such as, if they could recommend a tradesperson or restaurant (informational support);
• ask for advice (appraisal support);
• ask to borrow something (such as a book or tool), or ask a favor (such as collect mail) or ask for practical help such as getting a ride (instrumental support)?"
Demographic data collected from all respondents included home ownership, dependent children, employment, education, income, age, ethnicity and gender (see S1 Appendix for sample descriptives). All respondents were also asked whether they owned a pet, and if so, what type. The respondent profile (including pet ownership rates) for each city was reasonably reflective of the demography as reported in each of the most recent U.S. and Australian National Censuses [49, 50] .
Analysis
For the purposes of comparative analysis, respondents were categorized by pet ownership (pet owner versus non-pet owner). For the questions posed to pet owners only, respondents were categorized into dog owners and other pet owners. Within the dog owners group, a distinction was made between those who reported walking their dog and those who did not (dog walkers versus non-dog walkers).
All quantitative analyses were conducted using SPSS Statistics 21. Binary logistic regression was used to examine the relationship between pet owners and the categorical variables (friendship formation, pet-specific friendship formation and social support network measures) per study site. Cross tabulations were used to compare mechanisms for getting to know people in the neighborhood and the type of social support provided to pet owners per site. The reference categories were non-pet owners/other pet owners.
All models were adjusted for the key socio-demographic variables that are commonly taken into account in neighborhood-based studies (namely age group, sex, highest educational level, ethnicity/race, and number of children living in the household). These reflect the demographics and have been adjusted for in previous studies relating to pets [8, 21, [51] [52] [53] .
Thematic analysis [54] was undertaken on the full verbatim text from the open-ended response question-this was initially undertaken by one member of the research team, who developed a coding frame based on the themes that emerged. Coding categories related to type of pet referred to (all types were coded so the category included common pet types such as dog or cat, as well as other infrequently mentioned types such as donkey, sheep or snake); nature of interaction (e.g. met someone didn't know before, became friends, cooperated together as a result) and whether this comment suggested the "getting to know people" experience was positive, neutral or negative (such as animosity between neighbors as a result of a dog fight). The qualitative data and coding frame was then reviewed by the study's lead investigator. Once there was consensus on the coding frame, two members of the research team undertook independent coding of the responses. There was agreement between coders on >95% of the responses. Where there were discrepancies, the coding was reviewed and decided by the lead investigator.
Results
Getting to know people in the neighborhood
Over 80% of respondents reported they had got to know people in their neighborhood whom they didn't know previously (San Diego 78.4%; Nashville 81.5%; Portland 84.5%; and Perth 85.9%). These respondents (n = 2223) were then asked how this occurred. Table 1 summarizes the top five ways in which people reported getting to know people. After proximity factors (being neighbors and through local streets and park), getting to know people through pets was the next most commonly identified facilitator in three cities (San Diego, Nashville, Perth), while in Portland pets were the fourth most common facilitator. 'Dog walking' was specifically mentioned as a mechanism for getting to know others by 9.6% of respondents in San Diego, 13.4% in Perth, 10% in Nashville and 7.6% of respondents in Portland.
In the ordinal regression, pet owners were significantly more likely to get to know people in their neighborhood whom they didn't know previously, compared with non-pet owners (OR1. 61 
Pet ownership
Overall, 58.7% of respondents owned a pet, with some small variation between the four cities (San Diego 54.8%, Nashville 58.4%, Portland 60.6% and Perth 60.9%). Dogs were the most commonly owned pet in all four cities (see Table 2 for details), followed by cats, fish and birds. If respondents reported owning a pet other than a dog, cat, fish or bird, they were asked what type of pet this was. Examples included chickens, rabbits, hamsters, guinea pigs, turtles, tortoises and lizards. Table 1 . Getting to know people in neighborhood and mechanisms for doing so (pet and non-pet owners).
Total (n = 2692)
San Diego (n = 690) Nashville (n = 664) Portland (n = 634) Perth (n = 704) n (%) n (%) n (%) n (%) n (%) Getting to know people in the neighborhood through pets
Among pet owners, the proportions reporting they got to know people in the neighborhood as a direct result of their pet were similar across the four cities (San Diego 51.1%; Nashville 52.6%; Portland 47.7%; and Perth 53.4%) (See Table 2 ).
In each of the four cities, dog owners were more likely than other pet owners to report they had got to know people in the neighborhood through their pet (see Table 3 for odds ratios for overall sample and by city). Specifically, dog owners were five times more likely to get to know people in their neighborhood than other pet owners in the overall sample (OR 5.01, 95%CI: 3.90, 6.43). In the three U.S. cities, the odds of dog owners having got to know people in the neighborhood through their pet was between five to six times more likely, compared with other pet owners, and over four times more likely in Perth.
When dog owners were stratified by whether they walked their dog or not, those who walked their dog were significantly more likely to get to know people through their pet than dog owners who didn't walk their dog (OR 3.10, 95%CI 2.33-4.12). This was significant Table) .
Those who had met people through their pet were asked if they could elaborate on how this occurred, and 789 responses (560 in the U.S. cities, 229 in Perth) were received for this openended question. These open-ended comments helped illustrate a variety of ways pets had precipitated people getting to know others in their neighborhood, with the role of pets as social 'ice-breakers' a recurring theme. As reflected in the quotes below, this role of pets as an icebreaker is not confined to exchanges with other pet owners, but can extend also to the neighborhood populace more generally:
"People always stop, complete strangers will stop, and talk to you about your dog and ask you about it. It's funny that it seems to be an ice-breaker, or maybe people with dogs are that particular way" (male, Perth).
"I tend to talk to people who I wouldn't normally talk to. Without the dog, I wouldn't speak to them" (male, Portland).
"Back in the day when we used to have cats the cat used to sit on the top of the step outside and people would say hi because of the cat. Now we have two dogs and when we were walking our dogs there was actually a person looking for a play date for their dog so we got to know people like that" (female, Nashville).
Although many of the responses received related to dogs, other types of pets were also mentioned most often relating to cats, but there were also examples about other animals kept as pets, including chickens, rabbits, sheep, turtles, a donkey and a pet snake:
"When we were first moving into the neighborhood some neighbors came over and noticed our cats and said if you need someone to watch your cats while you are away, we'll be happy to do it. Another neighbor has a couple of cats as well and we initially got to know one another as we were watching the cats work things out among themselves. It made it easy to get to know the neighbors in an otherwise established neighborhood. That interaction made us feel welcome" (male, Portland).
"Their children are interested in seeing the snake and we never let children come in without parent permission. So before anyone can see the snake or handle the snake we need to have met the parents and had it okayed with them" (female, Perth).
In the empirical analysis, dog owners were more likely to report getting to know people through their pet than non-dog owners, and many of the open-ended responses illustrated the way dogs or dog walking facilitates social interaction:
"Lots of folks in this neighborhood own and walk dogs. The dogs insist on meeting and greeting, and their humans follow suit. It has caused me to be more social than is my inclination" (male, Portland).
"People walking their dog, and stopping to have a chat. Dogs and owners communicate with each other" (male, Perth).
"When we first got our dog Toby, as a puppy we had him out front playing and we had several neighbors come over to meet him and play with him. I got to meet neighbors that I had not met before" (female, Nashville).
A number of quotes alluded to a sense of 'something in common' experienced with other pet owners, particularly if of the same species:
"I was just visiting with one of them and we mentioned that we had a rabbit and they had a rabbit too. They became more than just acquaintances" (female, Portland).
"I like meeting my pet owner neighbors. I feel like I have something in common with them" (male, Nashville).
"Had dog in front yard, new neighbor admired her and commented that they had one like her growing up and they missed it. We have remained friends" (male, San Diego).
Less than 3% of the open-ended responses gave any indication of a negative experience of meeting other people as a result of their pet. The negative experiences pertained mostly to either a neighbor complaining about dog barking, or dog or cat fights, but in one of the cat fight examples, the respondent went on to indicate that a friendship was forged with the other cat owner as a consequence.
Friendship formation facilitated through pets
In each of the four cities, around a quarter of pet owners who got to know people in the neighborhood through their pet considered one or more of the people they met to be friends (i.e., more than just an acquaintance) (San Diego 27.0%; Nashville 23.2%; Portland 31.7%; and Perth 24.7%) (See Table 2 ).
Having pets as a point 'in common' was one of the observed precipitants of friendship formation: "It's made me think that we have a great deal in common. We found that we are like minded about some other things. Having our cats as a point in common has made it easier for us to become friends" (female, Nashville).
"Whenever I head out for my walks out to the park with my dog, I bump into the same people who also walk their dog and through this you become friends with the people" (male, Perth).
The propensity for pets to bring people into contact with neighbors in unanticipated ways was also noted as a trigger for friendship formation:
"When we first got our dog Vegas from a neighbor and every time we opened the door he would race out and go to the neighbor's house, so every time we had to chase him, we got to meet more neighbors. People who have lost their pets go around the neighborhood and ask if we have seen this animal, and we all go out looking for it and then we go out and have coffee afterwards" (female, Portland).
"The cat steals people's socks from their houses, and then I return them. It's a good way to get to know people. They all think it is hilarious" (female, Perth).
In the following examples, dog owners describe how their dog had precipitated the formation of new friendships:
"I've meet 3 neighbors while we were walking our dogs at the nearby park. Through the dogs we have met some good people, new friends" (male, Portland).
"There is a path in our neighborhood that people walk along with their dogs. When you walk that path at the same time every day you run into the same people and start conversations and make friends" (female, San Diego).
Social support received by pet owners from people met through their pet/s Overall, 42.3% of pet owners received one or more types of social support (see Table 2 ) from people they reported getting to know through their pet. Compared with other pet owners, dog owners were more than three times more likely to receive at least one type of social support from people met through their pet (OR 3.93, 95%CI 3.04, 5.09). Table 3 provides the odds ratios for each city comparing social support between dog and other pet owners. Some minor differences were observed when the U.S. cities were compared with the Australian city with respect to the four types of social support most commonly received. For example, in the U.S. cities, instrumental support (e.g. borrows something, practical help, feed a pet or collect mail while away) was the most common, with around one third of pet owners in each city indicating that, through their pet, they had met someone they felt they could ask for help in some practical way. Informational support (e.g. provision of information about local services) was the second most common in each U.S. city. In the Perth sample, informational support was the most common (39.2%) followed by instrumental support (30.8%). In all four cities, around one quarter of pet owners had met someone through their pet that they could ask for advice (appraisal support) whilst for emotional support, the proportion of pet owners reported they had met people through their pet who they could talk with about something that was worrying them ranged from 13.8% (Portland) to 20.4% (Nashville).
Discussion
Previously described as a bridge between humans and nature [55] , the results of this study suggest companion animals can also act as a social bridge between people and human inter-relatedness in a number of ways. HAI research to date has often focused on the animals themselves as a source of companionship and social support for their human companions [32, 33] . This study used an alternative lens to investigate the role of pets as a conduit for several forms of human social relatedness; getting to know other people, friendship formation and social support. Like many other social mammals, humans are a relational species, but the isolating and fast-paced nature of modern living tends to minimize the capacity for human-to-human contact [56] . While many pet owners have anecdotes about social interactions that occur with other people when they are in the company of their pet, whether this evolves into friendships or socially supportive networks has rarely been investigated empirically.
Compared with non-pet owners, pet owners were more likely to have got to know people in their suburb that they didn't previously know. This difference was significant in three cities (San Diego, Nashville and Perth) and is congruent with the findings of an earlier Perth study [8] . In an unprompted question about how people got to know others in their neighborhood, pets emerged consistently in the 'top five' factors in all four cities, with dog walking the fourth most frequently mentioned way in which people got to know others in their neighborhood in San Diego and Perth, fifth in Nashville and sixth in Portland. This is a pertinent finding, given mounting public lament and social policy discourse about the socially isolating nature of modern suburban living [19, 57] . Increasing car dependence, traffic density, time-poor life styles, diminishing front yards, fewer porches and drive-in garages are among trends that have eroded some incidental opportunities for contact with neighbors [19] . Community facilities and events are sometimes lauded as ways to counter this, but interestingly, in this study, dog walking and pets were more frequently reported as facilitators of getting to know people than either of these.
So how and why do pets facilitate people getting to know one another? This study supports observational research indicating the role of animals as 'ice-breakers' and catalysts for social interaction or conversation between strangers [23] [24] [25] 31] . This is notable given strangers are more commonly observed to politely disregard each other in public settings [58, 59] . Newby [20p180] purports "the presence of a pet seems to 'normalize' social situations, getting everyone through the ice-breaker stage to the point where they can risk directly engaging with the unfamiliar person." Such incidental and informal social interaction is important, as it is psychologically beneficial to feel some sense of connection with those amongst whom we live [29] .
Previous research has commented on the role of dog walking as a conduit for social opportunities to meet others and converse [3, 23, 26] . In this study we had sufficient sample size to explore differences between dog owners and other pet owners, and between those who walk their dog and those who do not. Given dogs are the most likely pet type to draw owners out of their homes and into the broader community, it was not surprising to find dog owners were significantly more likely to have met people or made friends through their pet compared with owners of other types of pets. Across the four cities, dog owners were five times more likely to have got to know people in their neighborhood, and more than twice as likely to report having made friends through their pet.
Both the empirical data and open-ended responses in this study indicated other types of pets as well as dogs can act as a social lubricant. As with dogs, other pets also appear to be a potential conversational 'ice-breaker,' with many respondents providing examples of pets other than dogs serving as an initial conversation starter. In some of the other examples provided, pets had precipitated an interaction between strangers that then evolved into a social relationship or friendship. Secondly, pet owners (regardless of the type of pet), seem to find an affinity with other pet owners; they connected through a shared love of animals [20] , with the exchange of pet anecdotes a common 'ice-breaker' [22] .
Beyond incidental social contact and more generalized notions of getting to know people, the study sought to investigate more specifically whether pet-facilitated social contacts translate into tangible friendships or sources of social support. Our findings affirmed this premise, countering an earlier UK study which concluded casual interactions facilitated by dogs do not necessarily enhance social networks or social support [34] . Specifically, we found that across the four cities, around a quarter of pet owners who got to know people in the neighborhood through their pet considered one or more of the people they met to be friends, and 42% of pet owners had received one or more forms of social support from people met through their pet. It is pertinent to note the wording of the question asked about actual support received, and was not just about the perceived or hypothetical availability of social support.
The findings relating to pets as one of the potential conduits for socially supportive networks have significant currency given the strong and still growing evidence for the importance of social support and social relationships for a prism of health and wellbeing outcomes [60] ranging from lower rates of morbidity and mortality, stress reduction and mental health [5, 61] . Although this study asked people about the actual receipt of social support from others, it has been compellingly argued elsewhere that even knowing that socially supportive networks exist should the need arise, is psychologically beneficial [62] .
While social support is often referred to and measured as a unidimensional concept, in this study we were particularly interested in disaggregating social support into the four different forms it might take [46, 47] . This ranged from favors and practical help (instrumental support); through to the provision of informational support; advice or opinions (appraisal support); or emotional support such as empathy or encouragement. Similar patterns of variability across the four types of social support were observed in all four cities, with emotional support the least common, although still received by 17% of pet owners from people met through their pet. This makes intuitive sense, as listening to someone else's problems or providing affection requires more personal investment than favors of a more practical or information-giving nature.
The disaggregation of different forms of social support derived from people met through pets is a novel contribution to the HAI literature, as it testifies to the merits of more fine-tuned investigation of the social exchanges and relationships often collectively badged as 'social lubrication'. Unfortunately, limitations with the data collected in this study did not enable us to explore further nuances, such as whether the people who provide emotional support or advice are the same as those who provide practical help or favors. Social network analysis is one methodology that could be used to elucidate this in future studies.
Study strengths and Limitations
The large sample size of this study is a strength, as much of the research in the HAI field has been hindered by methodological limitations such as small sample sizes [63] . Some of the items had been previously used in a smaller study in Perth, Australia [8] and yielded reasonably congruent results in this larger multi-city study, suggesting that earlier findings were not a oneoff phenomenon. It is acknowledged, however, that the four cities in this study cannot be construed to be representative of the two countries. Items would need to be included in some form of nationally representative population survey to enable conclusions to be extrapolated to the country comparison level.
Moreover, there were some differences in results observed between cities, and explanatory hypotheses for this could be better explored if there were also objective measures of variability in housing type, pet related laws and regulations, neighborhood walkability and urban form, park and green space access, and safety. There may also be socio-cultural differences between cities that influence the propensity of residents to welcome contact with people they don't know or turn to others for social support.
The investigators sought to standardize the season of survey administration between the two countries (autumn/early winter), as it is possible findings within a city will vary according to season. For instance, summer is typically the season most conducive to walking a dog or lingering outdoors engaging in social interaction with neighbors, hence this may have had some influence on saliency and recall. The findings may also be less able to be generalized to cities where the climate is less conducive to people walking, spending time outdoors (with or without pets) or 'getting out of the house' and interacting with others in their local area. Anecdotal evidence from cold climate cities such as Edmonton, Canada, however, suggests dogs in particular are often a motivator for their owners to go out walking regardless of weather [64] .
The response rate of 47% can be considered reasonable-to-good for a telephone survey of similar completion time (in this case about 25 minutes) [65] and was greater than the response rate of 34.3% obtained in the previously published study on social capital and pet ownership [8] . Nonetheless, we acknowledge non-response bias is a limitation of the study. That the gender, age and pet ownership rates of the sample were similar to the general population in each country suggests the sample of responders was reasonably representative of the populations.
As with all cross-sectional study designs, causality cannot be established. We also cannot discount there may be personality or temperament traits that have a bearing on neighborhood perceptions, sociability and pet ownership. The use of self-report data and thus recall bias is also acknowledged.
We were unable to investigate whether the number of years lived within in a neighborhood had a bearing on the likelihood of relationships through pets being formed. Additionally, data regarding the geographic proximity of people with whom pet owners became friends or received social support as a result of their pet, hence we could not ascertain to what extent proximity might influence the nature of relationships that develop. The addition of geo-coded address data or social network analysis with proximity measures included would be useful angles for future research.
Finally, we are aware not all social interactions or relationships facilitated by pets are necessarily positive, and, as demonstrated in the social capital literature [66, 67] , there can be a downside to some forms of social connectedness. The scope of this study did not permit this area to be explored, but there would be merit in including this in future studies.
Future Research
In addition to some of the suggestions for future research spawned by preceding discussion of this study's limitations, further international collaborative research in this area is encouraged. Both the U.S. and Australia are countries with relatively high levels of pet (and particularly dog) ownership, so it would be interesting to conduct this type of research in other countries where levels or type of pet ownership may differ.
'Pet culture' differences may also have a bearing on some findings, so any international research would need to include consideration of the socio-cultural context of each study site. In the U.S. for example, dedicated dog runs within parks are more common than in Australia, and may foster greater social interaction between dog walkers than a regular park. There are also differences between countries and even between cities within the same country in relation to the permissibility of pets in various settings such as cafes, apartments and flats, and on public transit. The opportunity to meet or get to know people or forge social support networks through pets will in part be influenced by both the contextual laws and social norms relating to the presence of pets in such settings.
Collecting more of this type of rich contextual data would be a useful addition to future studies wishing to further explore the differences between cities. Complementary qualitative data collection (for example interviews with residents or ethnographic approaches) could also enrich our understanding of the influence of the local contextual environment or socio-cultural norms.
Further research in this area need not be confined only to studies with a primary pet or companion animal focus, as the set of items used in this paper is small enough that it could be incorporated into data collection being undertaken for another primary purpose. Indeed, inclusion of some pet related items in longitudinal neighborhood studies collecting geo-spatial data would be particularly useful, as this could potentially help answer some of the questions regarding the physical or socio-cultural characteristics of different neighborhood or city environments influence on the pattern of pet-facilitated interactions. The inclusion of some key pet items in large-scale population health surveys or even the national census could yield rich new sources of data.
